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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the driving method of a PDP 
(plasma display panel) which reduces optical backgrounds which are to be 
generated by ionization so as to increase the number of times of 
ionization without reducing the visual sensitivity of the PDP and, 
moreover, increases the visual sensitivity of the PDP. 
SOLUTION: This driving method of the PDP uses preconditioning 

ionization in respective subfields with reduced optical backgrounds. % ? 

Moreover, the driving method is applied to an 'address and display -^H i .^^i S jy^^i'lllil 

synchronism' drive mode in which an ionization pulse IP, address pulses 1^ ) j\ 5 ' ' 

AP and an erase pulse EP are overlapped on a sustaining signal common ri ' .,1 rLl 
to all lines of the PDP. The sustaining signal includes at least four levels ^ i-^ .^f^fr: 
(LI to L4) and it is possible that ionization pulses and the erase pulse are ^ 
overlapped respectively on continual two levels, that is, levels LI and the 
level L2. 
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* NOTICES * 

Japan Patent 0£fice is not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The above-mentioned elimination pulse is the method that it is the periodic signal characterized by providing 
the following, and, as for the above-mentioned ionization pulse, the 3rd level (L3) is added for the 2nd level (L2) to the 
1st level of the above just following the 2nd level {L2) of the above just following the 1st level (LI), and it is 
characterized by the thing of the 2nd level added. The tile which is two by which the interval was kept and sealed so 
that one side might hold a train electrode (Xi), another side might hold a line electrode (Yi) and a cavity might be 
formed in between The lighting cell which is arranged in the above-mentioned cavity and put on the intersection of a 
train electrode and at least one line electrode, respectively (C) At least one signal generator (101) which sends the 
maintenance signal with which a ionization pulse (IP), an elimination pulse (EP), and an address pulse (AP) are added 
to the above-mentioned line electrode is included. The above-mentioned ionization pulse and the above-mentioned 
elimination pulse are simultaneously added to the maintenance signal of at least two lines. It is that the above- 
mentioned address pulse is the method of making the AC type plasma display panel added only to the maintenance 
signal of one line driving simultaneously, and the above-mentioned maintenance signal is connected by the transition 
section (T) which generates maintenance electric discharge the level (LI or L4) from the 1st to the 4th that it is few. 
[Claim 2] The above-mentioned maintenance signal contains the 5th level (L5) and the 6th level (L6) further. The 4th 
level (L4), the 5th level (L5), and the 6th level (L6) are back [ level / 3rd ], and precede them with the 1st following 
level and they are arranged. It is the method according to claim 1 which the 1st level of the above, the 3rd level of the 
above, and the 5th level of the above are equivalent to the 1st voltage, and is characterized by the 2nd level of the 
above, the 4th level of the above, and the 6th level of the above being equivalent to the 2nd voltage. 
[Claim 3] The above-mentioned address pulse is a method according to claim 1 or 2 characterized by being added to 
the 3rd level of the above. 

[Claim 4] The above-mentioned elimination pulse is a panel by which it is the periodic signal characterized by 
providing the following, and, as for the above-mentioned ionization pulse, the 3rd level (L3) is added for the 2nd level 
(L2) to the 1st level of the above just following the 2nd level (L2) of the above just following the 1st level (LI), and it 
is characterized by the thing of the 2nd level added. Two tiles with which space was placed and sealed so that one side 
might hold a train electrode (Xi), another side might hold a line electrode (Yi) and a cavity might be formed in between 
The lighting cell which is arranged in the above-mentioned cavity and put on the intersection of a train electrode and at 
least one line electrode, respectively (C) At least one signal generator (101) which sends the maintenance signal with 
which a ionization pulse (IP), an elimination pulse (EP), and an address pulse (AP) are added to the above-mentioned 
line electrode is included. The above-mentioned ionization pulse and the above-mentioned elimination pulse are 
simultaneously added to the maintenance signal of at least two lines. It is that the above-mentioned address pulse is an 
AC type plasma display panel simultaneously added only to the maintenance signal of one line, and the above- 
mentioned maintenance signal is connected by the transition section (T) which generates maintenance electric 
discharge the level (LI or L4) from the 1st to the 4th that it is few. 

[Claim 5] The above-mentioned maintenance signal contains the 5th level (L5) and the 6th level (L6) further. The 4th 
level (L4), the 5th level (L5), and the 6th level (L6) are back [ level / 3rd ], and precede them with the 1st level and 
they are arranged. It is the panel according to claim 4 which the 1st level of the above, the 3rd level of the above, and 
the 5th level of the above are equivalent to the 1st voltage, and is characterized by the 2nd level of the above, the 4th 
level of the above, and the 6th level of the above bemg equivalent to the 2nd voltage. 

[Claim 6] The above-mentioned display panel is a panel according to claim 5 characterized by being a matrix panel. 
[Claim 7] The above-mentioned address pulse is [ the claim 4 characterized by being added to the 3rd level of the 
above, or ] a panel given in any 1 term among 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of making a plasma display panel 

and the panel displayed more on a detail in the so-called address and "display ♦***" drive mode driving. 

[0002] 

[Description of the Prior Art] A plasma display panel (it is described as PDP below) is a flat display screen. They are 
PDP which is divided roughly into PDP by two, that is, operates by DC formula, and PDP which operates by AC 
formula. Generally, including two insulating tiles (or substrate), each has the array of one or more electrodes, and PDP 
has between tiles the space where gas was filled. A tile is combined and an intersection is formed by inter-electrode 
[ of an array ]. An elementary cell is prepared in each electrode intersection, the gas space partially shut up by the 
shielding material corresponds to the elementary cell, and in an elementary cell, if a cell drives, electric discharge will 
occur. UV beam of light is emitted by electric discharge within an elementary cell, and the fluorescent substance put on 
the wall of a cell changes UV beam of light into the light. 

[0003] In AC type PDP, there is the cellular structure of two kinds, one side is called matrix structure, and another side 
is called coplane structure. Although these cells differ, operation of an elementary cell is substantially the same, or 
[ that each cell is in a lighting state or the state of "ON" ] ~ or it is in an astigmatism LOT state or the state of "OFF" A 
cell is maintained by the above-mentioned state by being continued and sent in the period when a series of pulses 
called a maintenance pulse are wanted to be maintained by one state in an above-mentioned state, the thing for which a 
big pulse is sent rather than a cell is usually called an address pulse — ON — or addressing is carried out A cell is turned 
off or eliminated by repealing the charge in a cell using the decreased electric discharge. In order to obtain various gray 
levels, it continues at the display time of a picture and the after-image phenomenon of an eye is used by adjusting the 
duration of the state of ON and OFF using a sub scan or a subframe. 

[0004] In order to attain time lighting regulation of each elementary cell, the two so-called "addressing modes" is 
mainly used. "~ the address and a display ~ simultaneous ~ in the 1st addressing mode called" drive method, 
addressing of the cell of each line is carried out, the cell of other lines is maintained by one side, and addressing is 
changed for every line and performed In the 2nd addressing mode called the address and "display separation" drive 
method, among three time to differ, addressing of all the cells of a panel is carried out, they are maintained, and it 
eliminates further. 

[0005] The method of making the international patent application 99th / No. 17269 (it being described as Dl below) 
drive PDP in the address and "display ****" drive mode is indicated. The system which uses PDP which has matrix 
structure for Dl is indicated, and the example is shown in drawing 1 . A matrix panel contains two or more 
luminescence cells C arranged in the shape of a matrix. Cell C corresponds to the line electrode Yl , Y16 and the train 
electrode XI , or the intersection between X27. 

[0006] The method of presentation used by Dl is shown in drawing 2 . A panel shall have only eight gray levels of 0 to 
7 as an example. Since there cannot be a cell in either ON or OFF, a gray level is obtained by the time quadrature of 
the lighting time of each cell. Therefore, in order to display a picture by eight gray levels to Period T, the sub scan of 
the duration time T corresponding to the weight 20, 21, and 22 of lighting / 2T [ 7 and ]/7, and 4T/7 is used, 
respectively. Between each sub scan, a cell is altematively made ON or OFF. While addressing of the essence of 
carrying out addressing while displaying is carried out to a cell, namely, it changes a cell to the state of ON, or the state 
of OFF, it is to maintain namely, maintain other cells to an ON state or an OFF state. In drawing 2 , addressing of the 
cell is carried out for every group of four lines. 

[0007] Drawing 3 shows tiie useil signal. The line signal SYi consists of maintenance signals shown as a solid line, and 
the address pulse AP shown with a dashed line, the ionization pulse IP, and the elimination pulse EP are added to the 
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signal. The multiple-message-transmission nxmiber SXi consists of mask pulses MP of a series which synchronizes 
with the address pulse AP again so that there may be no end which carry out the mask of the address pulse AP in the 
cell of the line by which addressing was carried out. In order to form the circuit which combines these signals, this 
contractor should refer to Dl . 

[0008] A maintenance signal is a periodic signal containing a high level HL and low LL. Generally the voltage of a 
high level HL is between 160 or 220V, and the voltage of low LL is between -160 or -220V. although regulation is 
dependent on many parameters, it is alike and there is structure of a PDP cell Maintenance electric discharge is 
generated in the cell ionized from a high level HL before by switching from low LL or a low to a high level HL 
suddenly. Although the middle level of short duration appears in the example shown, this is essentially based on the 
composition of a drive circuit. This middle level is shortened as much as possible, and may be eliminated. 
[0009] The address pulse AP is added to a high level, and makes the gas which makes a cell an ON state ionize. The 
address pulse AP is used only for a single line, and the single line is chosen from two or more lines of PDP. Generally 
the amplitude of the address pulse AP is between 30 or 120V, and is continued for about 1 or 3 microseconds. It is the 
parameter of the relation for which a pulse amplitude and duration also depend on the structure of a PDP cell. The 
mask pulse MP synchronizes with the address pulse AP. The amplitude of the mask pulse MP is below an amplitude of 
the address pulse AP. The duration of the mask pulse MP is more than the duration of the address pulse AP. The mask 
pulse MP is given to a train electrode when the cell corresponding to the line by which selection was carried out 
[ above-mentioned ] must be maintained by the OFF state. The role of the mask pulse MP is repealing the effect, when 
there is an address pulse AP by which the mask was carried out. 

[0010] The elimination pulse EP generates the electric discharge which the cell carried out slowly, repeals a memory 
charge (or remains surface charge) by that cause, and makes a cell an OFF state. 

[0011] 

[Problem(s) to be Solved by the Invention] It is possible to form a panel using the address pulse AP, the mask pulse 
MP, and the elimination pulse EP. In order to save energy and to make addressing time (determined by the display time 
of the picture according to the number of times of a sub scan, and the number of the line in a panel) into the maximum, 
it was required to obtain the diiration of the longest possible address pulse with the latus amplitude of width of face as 
much as possible. The problem that a cell is not turned on [ it ] may be produced when an address pulse amplitude and 
duration are too close to operating limits. The ionization time needed for an addressing stage is dependent on the local 
remains ionization in the cell which should be turned ON. The ******** is shown rather than time to need time to 
need in order to turn ON the cell which had not been tumed ON for a long time to a cell to the extent that it was tumed 
OFF. Furthermore, the phenomenon of the gas evolution of material increases time to turn ON a cell, and may affect a 
certain field of PDP. 

[0012] The ionization pulse IP is used so that the minimum remains ionization of a cell may be guaranteed and all the 
cells of PDP may be periodically tumed ON before elimination. It is with a bird clapper for the larger homogeneity at 
the time of the effect of adding the ionization pulse IP turning ON a cell to be guaranteed, and to decrease the duration 
of the address pulse AP possible. The duration and the amplitude of the ionization pulse IP may be the duration of the 
address pulse AP, and more than an amplitude. 

[0013] Drawin g 4 shows the timing chart at the time of using addressing technology in the cell put on the intersection 
of the line electrodes Y5 and Y6 and the train electrode X4. Signals SYS, SY6, and SX4 are equivalent to the signal 
sent to the line electrodes Y5 and Y6 and the train electrode X4, respectively. Signal SY5-SX4 and signal SY6-SX4 
correspond to the potential difference in a cell. 

[0014] It continues at Time Ta and a cell is in an ON state or an OFF state. Continuing at Time Tb, the group 
containing lines Y5 and Y6 of four lines receives the ionization pulse IP which has the effect which switches all the 
cells in the four lines to an ON state. Time Tc is a maintenance period when two maintenance electric discharge is 
generated so that the ionization in all the cells in four lines may become uniform. In time Td, elimination electric 
discharge repeals a memory charge and an OFF state is returned for all the cells in four lines. Addressing of the cell of 
a line Y5 is carried out between Time Te. In the meantime, since a signal SX 4 has a pulse, the voltage in the cell put 
on the intersection of a line Y5 and a train X4 does not exceed a ionization threshold required in order to turn ON a 
cell, therefore is still an OFF state. Addressing of the cell of a line Y6 is carried out between Time Tf Since a signal 
SX 4 does not have the pulse of an equal property, the voltage in the cell put on the line Y6 and the train X4 by the 
intersection exceeds a ionization threshold required in order to tum ON a cell, therefore a cell is tumed ON. In time Tg, 
addressing of the lines Y7 and Y8 is carried out. It continues at Time Th, and during time to be proportional to the 
weight of the lighting of a sub scan, a maintenance period is continuously continued so that a cell may be illuminated. 
[0015] This contractor will notice the pulse corresponding to a mask pulse appearing in all cells between high level. 
Although this pulse seems to have a big amplitude drawing, there is few these amplitude than voltage required in order 
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to generate a maintenance pulse. Furthermore, the duration of these pulses does not decrease ionization of a cell short 
enough. 

[0016] Drawing 5 corresponds to drawing.! and shows drawing of the signal in the line electrode of PDP driven as 
shown in drawing_2 using the method indicated by Dl on the whole. One ionization per each picture takes place in this 
drawing, the picture which is shown that it produces ionization several times to each picture by Dl, for example, is 
displayed using 8 times or 10 times of sub scans - receiving -- 2 times - or it is generated 3 times 
[0017] In order to improve the effect which turns ON a cell, as for ionization, happening before each sub scan is 
desirable. Therefore, the signal in the conventional technology introduces the optical background (light background) as 
shown in drawing 6 , In the example of this invention, the ionization maintenance cycle information separator 
including two maintenance electric discharge is used. Since three sub scans are used, a maintenance cycle is repeated 3 
times to each picture. The introduced optical background corresponds to electric discharge of 12 by six maintenance 
electric discharge, three ionization electric discharge, and three elimination electric discharge, i.e., the sum total. 
Furthermore, the sub scan maintenance LWS by which weighting is carried out low corresponds only to four electric 
discharge. Therefore, optical background level becomes a top [ resolution / minimum gray level ]. 
[0018] In PDP which uses 10 times of sub scans, the sub scan maintenance by which weighting is carried out low 
corresponds to ten maintenance electric discharge including PDP used for television, 480 [ i.e., ], and 560 lines. 
Ionizing in the case of each sub scan has the effect which adds 40 electric discharge (20 maintenance electric 
discharge, ten ionization electric discharge, and ten elimination electric discharge) to the Hisamitsu Ei background, and 
it corresponds to about 70:1 contrast, i.e., ordinary contrast. 

[0019] This contractor may think of removing the ionization maintenance cycle information separator so that 
elimination may continue just after ionization. But, it is shown by the examination that effective ionization or effective 
elimination is not obtained only by removing a maintenance cycle simply. It must be increased by the duration of two 
pulses EP and IP so that the elimination pulse EP may be placed just after the ionization pulse IP and it can operate 
appropriately. However, the maximum duration of the maintenance signal SP is determined by formula:SP= 
(TdisxNG)/(NSxNR) (the number of the line to which addressing of the NS was carried out within the number of times 
of a sub scan and the group with the number of the train in a panel and NG same [ NR ], and Tdis are the display time 
of a picture). It is known to change the number of the line in the same group by which addressing is carried out so that 
the duration of a maintenance signal can be changed. However, making the duration of a maintenance signal increase 
brings about the result which decreases the number of times of a maintenance period, therefore decreases the maximum 
spectral luminous efficacy of a panel and which is not desirable. Making the effect which turns ON a cell increase will 
decrease the maximum spectral luminous efficacy of PDP, 

[0020] this invention makes it the 1st purpose to decrease the optical background generated by ionization so that it may 
make it possible to increase the number of times of ionization, without decreasing the visibility of a panel. 
[0021] this invention sets it as the 2nd purpose to increase the visibility of PDP. 

[0022] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention offers the maintenance 
signal of a new form which a ionization pulse, an address pulse, and an elimination pulse pile up on it. The 
maintenance signal of this invention enables a ionization pulse, an elimination pulse, and an address pulse to pile up 
three of level of it, respectively including at least four level. In this invention, the level supporting an elimination pulse 
is arranged just after the level supporting a ionization pulse. 

[0023] this invention is the drive method of making an AC type plasma display panel driving, the above-mentioned 
plasma display panel Two tiles with which space was placed and sealed so that one side might hold a train electrode, 
another side might hold a line electrode and a cavity might be formed in between, The lighting cell which is arranged 
in the above-mentioned cavity and put on the intersection of a train electrode and at least one line electrode, 
respectively, At least one signal generator which sends the maintenance signal with which a ionization pulse, an 
elimination pulse, and an address pulse are added to a line electrode is included, A ionization pulse and an elimination 
pulse are simultaneously added to the maintenance signal of at least two lines, and an address pulse is simultaneously 
added only to the maintenance signal of one line, a maintenance signal It is the periodic signal which is cormected by 
the transition section T which generates maintenance electric discharge and which contains the level from the 1st to the 
4th at least. As for a ionization pulse, the 3rd level is added for the 2nd level to the 1st level just following the 2nd 
level just following the 1st level, and, as for an elimination pulse, the 2nd level is added. 

[0024] This contractor shall understand that a ionization pulse means the pulse which produces the pre conditioning 
ionization called priming ionization. Although it is a well-known fact that an address pulse also causes ionization of 
gas within a panel, a "ionization pulse" shows only the pulse which makes gas ionize, before a cell is eliminated so that 
remains ionization imiform in a cell before the address pulse which makes the cell of PDP an ON state is received may 
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be guaranteed. 

[0025] Duration longer than the conventional technology can be used by using four level per each maintenance cycle, 
having maintenance electric discharge of the high number of times. Reliability becomes lidgh rather than the 
conventional technology by separating a ionization pulse from a maintenance pulse. If it takes into consideration that it 
is not necessary to make the period of a maintenance cycle into double precision so that reliability may become high, it 
will become possible to make the maximum spectral luminous efficacy of PDF increase simultaneously. 
[0026] In the one example of the method of tWs invention, a maintenance signal precedes the 4th, the 5th, and 6th level 
with the 1st level following the 3rd level, including the 5th and 6th level further, and it is arranged. The 1st, the 3rd, 
and 5th level is equivalent to the 1st voltage, and the 2nd, the 4th, and 6th level is equivalent to the 2nd voltage. It 
becomes possible by adding the 5th and 6th level to increase the maximum spectral luminous efficacy of a panel. 
[0027] Being added to the 3rd level is suitable for an address pulse so that electric discharge of the number of times of 
the maximum can be attached to each sub scan. 

[0028] this invention to the plasma display panel of further AC type **** and the above-mentioned plasma display 
panel Two tiles with which space was placed and sealed so that one side might hold a train electrode, another side 
might hold a line electrode and a cavity might be formed in between, The lighting cell which it is arranged in the 
above-mentioned cavity and set on the intersection of a train electrode and at least one line electrode, respectively. At 
least one signal generator which sends the maintenance signal with which a ionization pulse, an elimination pulse, and 
an address pulse are added to a line electrode is included, a ionization pulse and an elimination pulse It is 
simultaneously added to the maintenance signal of at least two lines, and an address pulse is simultaneously added only 
to the maintenance signal of one line, a maintenance signal It is the periodic signal which is connected by the transition 
section T which generates maintenance electric discharge and which contains the level from the 1st to the 4th at least. 
As for a ionization pulse, the 3rd level is added for the 2nd level to the 1st level just following the 2nd level just 
following the 1st level, and, as for an elimination pulse, the 2nd level is added. 
[0029] 

[Embodiments of the Invention] The further feature and further advantage of this invention will be more clearly 
understood by reading the following explanation with reference to an accompanying drawing. 
[0030] The graduation is not attached in order to clarify a certain details more in various drawings showing a timing 
chart. If a graduation is attached, such details will not be able to be seen clearly. Various signals used for this invention 
for explanation and comparison correspond to PDF of drawing 1 which uses the addressing mode explained to drawing 
2 . Furthermore, in order to clarify the point and advantage from which explanation of this invention is simplified and 
this invention differs to the conventional technology, the same sign is used for the element which fills the same 
function. 

[0031] The 1st method of performing this invention is explained with reference to dr awing 7 or drawing_9 . 
[0032] Drawing 7 shows tiie driving signal used for this invention. The line signal SYi consists of maintenance signals 
containing the 1st to 4th [ which is connected by the transition section T ] level (LI or L4). The 2nd level L2 continues 
following the 1st level LI, the 3rd level L3 and 4th level L4 continue, and the 1st level LI grade is continued again. 
The 1st and the 3rd level correspond to the 1st same voltage level between 160 or 220V. The 2nd and the 4th level 
correspond to the 2nd same voltage level between -160 or -220V. 

[0033] The ionization pulse IP, the elimination pulse EF, and the address pulse AF are added to a line signal so that the 
cell C of PDF may be made to turn on and off. The ionization pulse IP is added to the 1st level LI. The elimination 
pulse BP is added to the 2nd level L2. The address pulse AF is added to the 3rd level L3. 

[0034] The multiple-message-transmission number SXi includes a series of mask pulses MP which synchronized with 

the address pulse AF. 

[0035] The arrangement of a pulse over which three different level is distributed makes the number of times of the 
maintenance electric discharge about each cycle of a maintenance signal increase. At this example, there is four level, 
and with the conventional technology, there is four electric discharge instead of being two electric discharge per each 
cycle. By making the number of times of the electric discharge about each maintenance cycle, and the number of an 
address pulse into double precision, the moiety of a maintenance cycle is used so that visibility and the number of a 
line by which addressing is carried out may be kept constant, and it becomes possible to increase the duration of the 
ionization pulse IF and the elimination pulse EF, and the number of the address pulse AF per each cycle by one side. 
[0036] The thing which you use 10 times of sub scans, and is made to refresh a picture on the frequency of 50Hz as an 
example and which carry out addressing for every group of eight lines brings the maximum duration for 28.5 
microseconds of 560 lines to a maintenance cycle to PDF. In such the cycle time, it becomes easy to have the 
ionization pulse IP for about 3 microseconds, the elimination pulse EF for about 7 microseconds, and a series of 
address pulses AP over the time for about 14 microseconds. The transition section T takes about 0.3 microseconds. 
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respectively, and continues the 4th level for about 3 microseconds, by the signal which is the above-mentioned 
conventional technology corresponding to equal visibility as comparison, only 1,9-microsecond ionization pulse which 
has an elimination pulse for 4.8 microseconds becomes possible 

[0037] By increasing the duration of the ionization pulse IP, it becomes possible to eliminate just after ionization, and 
this is effective for guaranteeing obtaining the minimum level of remains ionization, and suitable elimination. The 
optical background decreases to the minimum as much as possible, namely, when priming voltage is very high, it has 
one electric discharge in the beginning of elimination. 

[0038] Drawing 8 shows the timing chart used for the addressing technology of this invention used for the cell put on 
the intersection of the line electrodes Y4 and Y5 and the train electrode X6. Signals SY4, SYS, and SX6 are equivalent 
to the signal sent to the line electrodes Y4 and Y5 and the train electrode X6, respectively. Signal SY4-SX6 and SY5- 
SX6 correspond to the potential difference in a cell 

[0039] A cell is in ON or an OFF state for time TL In time T2, the group containing lines Y4 and Y5 of eight lines 
receives the ionization pulse which has the effect of making the gas contained in the cell of eight lines ionizing, and a 
cell is made into an ON state. In time T3, the group of eight lines receives the elimination pulse which carries out 
remarkable reduction of the ionization, and the cell in eight lines is returned to an OFF state. In time T4, an elimination 
pulse is made to separate from the 1st address pulse, and the optimal electric discharge range over 1 .5 or the time for 2 
microseconds is acquired to the PDP line in a maintenance phase. In time T5, addressing of a line Yl or Y3 is carried 
out continuously. In time T6, addressing of the cell of a line Y4 is carried out. Since a signal SX 6 has a simultaneous 
mask pulse, the voltage of the cell put on the intersection of a line Y4 and a train X6 does not exceed a voltage 
threshold required in order to make gas ionize, but a cell is still OFF. In time T7, addressing of the cell of a line Y5 is 
carried out. Since a signal SX 6 does not have a mask pulse, the voltage of the cell put on the intersection of a line Y5 
and a train X6 exceeds a voltage threshold required in order to make gas ionize, and a cell is made into an ON state. In 
time T8, addressing of a line Y6 or Y8 is carried out. In time T9, a maintenance period is mutually continued so that 
the cell of the group of eight lines may be made to illuminate for time to be proportional to the weight of the lighting of 
a sub scan. The group of other lines progresses to ionization-elimination-addressing operation in time T9. 
[0040] This contractor will notice the pulse corresponding to a mask pulse appearing in all cells between the 3rd level. 
Although these pulses can be seen like to have a large amplitude drawing, those amplitude is smaller than voltage 
required to generate maintenance electric discharge. Furthermore, the duration of these pulses does not decrease 
ionization of a cell short enough. However, since it is optimal electric discharge within the limits in the beginning of 
the 3rd level, maintenance electric discharge is influenced if an address pulse arises, and the electric arc which is not 
not much bright may be brought about, it is not suitable to put an address pulse on optimal electric discharge within the 
limits. 

[0041] Drawing of the signal shown in drawin g 9 in the line electrode of PDP corresponding to PDP of drawing 1 on 
the whole is shown. This contractor will notice it being possible to generate ionization electric discharge in the optical 
background which decreased in each sub scan. 

[0042] The table shown in drawinglQ expresses comparison with the 1st method of the conventional technology which 
uses the group of four lines, and this invention. A table is shown to the panel which has the line of 560 by the refresh 
rate of per second 50 picture using 10 times of sub scans. In this comparison, in order to compare the equipment of the 
conventional technology with the equipment in the example of this invention as what has the same reliability, 
ionization takes place between sub scans. It is necessary for the conventional technology which carries out addressing 
for every group of four lines to use a ionization maintenance cycle so that high reliability can be guaranteed. 
[0043] Probably, the table shows dealing with the minimum number of times of a cycle which is needed as for the 
number of times of the sum total of a cycle so that addressing of all the lines of PDP can be carried out. The number of 
times of a lighting cycle corresponds to the number of times of the actually used cycle, in order to maintain a sub scan. 
The number of times of lighting electric discharge corresponds to the number of times of the maximum of the electric 
discharge which can occur in the cell illuminated by even the maximum, and the number of times of electric discharge 
is proportional to visibility. The cycle about each weight and the distribution of electric discharge show the number of 
times of the maintenance cycle relevant to the sub scan in the weight of the shown lighting to the upper part in a 
column, and show the number of times of corresponding electric discharge to the lower part. Since the ratio of the 
weight of the lighting to the number of times of electric discharge is more round, it is not proportional to accuracy. 
This is the phenomenon of known [ contractor / this / that desires to make into the minimum influence derived from it 
not being proportional correctly ]. 

[0044] As mentioned above, especially the conventional technology that uses addressing for every group of four lines 
is brought about by 20 maintenance electric discharge placed between ionization and elimination electric discharge, 
and it has the optical background corresponding to the theoretical contrast of 68: 1 in the example shown in an above- 
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mentioned table. 

[0045] The 1st method of carrying out this invention solves the problem of the optical background generated from 20 
maintenance electric discharge, is in the number of times of electric discharge, abbreviation, etc. which are obtained 
with the conventional technology which carries out addressing for every group of four lines by one side by carrying 
out, and maintains the number of times of electric discharge. Theoretical contrast becomes good [ double precision ]. 
[0046] The 1st method is enforced using the conventional technology and analogous technology. One example is 
shown in drawing. 1_1. . The 1st signal generator 101 sends a maintenance signal. The 2nd signal generator 102 sends a 
series of elimination pulses EP. The 3rd signal generator 103 sends a series of ionization pulses IP. The 4th signal 
generator 104 sends a series of address pulses AP. The 1st or 4th signal generator (101 or 104) thinks ftirther that clock 
signal Hsync of larger frequency than the cycle frequency of a maintenance signal synchronizes generating of a pulse 
with a maintenance signal. Although two or more signal generators are used in the example illustrated, it is a well- 
known fact that it is also possible to send all above-mentioned signals to an output with single various signal 
generators. Since above-mentioned various pulses do not overlap, it is also possible to tell the ionization signal IP, the 
elimination signal EP, and the single signal corresponding to the sum total of address signal AP. 
[0047] The line drive circuit 105 receives the signal outputted from the 1st or 4th generator (101 or 104), and the 
selection signal outputted from the sequencer 106, respectively, and sends the line signal SYi to the line electrode Yi. 
Each drive circuit 105 includes an analog selection means to choose the ionization pulse IP, the elimination pulse EP, 
or the address pulse AP depending on the above-mentioned selection signal, when required. Each line drive circuit 105 
includes an amplification means to make the signal acquired from signal addition amplify, in order to report that the 
line signal SYi is the analog circuit which adds the signal fiirther outputted from the analog selection means to a 
maintenance signal. A sequencer 106 receives clock signal Hsync so that it may synchronize with a maintenance 
signal. Clock signal Hsync can act also as a differential signal of a sequencer 106, when it has frequency high enough. 
[0048] The train drive circuit 107 receives the signal outputted from the 4th generator 104, and the selection signal 
outputted from the train selector 108, respectively, and sends the multiple-message-transmission number SXi to the 
train electrode Xi. When each train drive circuit 107 is required, the address pulse AP turns into a mask pulse including 
an analog selection means to choose the address pulse AP depending on the above-mentioned selection signal. Each 
train drive circuit 107 includes an amplification means to make the signal outputted by the analog selection means so 
that the multiple-message-transmission number SXi might be sent further amplify. A train selector receives clock 
signal Hsync so that it may synchronize with a maintenance signal by one side, and it receives one or more data signal 
D on the other hand. A data signal is binary information which shows whether the cell of the following line must be 
turned ON. If a train selector memorizes the data about the following line to a buffer register while the present Une is 
displayed, and the following line turns into the present line, data will be used as a selection signal. Clock signal Hsync 
can act also as a differential signal of the train selector 108, when it has frequency high enough. 
[0049] Although the 1st above-mentioned method improves the conventional technology, it is not optimized. It is 
because this is short to the same result by which the duration of various level is obtained also from tfie conventional 
technology by the 1st method. 

[0050] By the 2nd method of carrying out this invention, as shown in drawing 12 , addressing is performed for every 
group of six lines. In carrying out addressing for every group of six lines, duration becomes long enough so that can be 
eliminated just after ionization, although it requires that the number of times of ionization and the number of times of 
elimination should decrease. When [ which is PDP 560 lines ] 10 times of sub scans are used and a picture is refreshed 
on the frequency of 50Hz as an example, carrying out addressing for every group of six lines means that the maximum 
duration of a maintenance cycle is 21.4 microseconds. The 1st level of the duration for about 2.4 microseconds, the 2nd 
level of the duration for about 5.8 microseconds, the 3rd level of the duration for about 10,2 microseconds, and the 4th 
level of the duration for about 1.8 microseconds are used, and the transition section T takes about 0.3 microseconds, 
respectively. In order to decrease the duration of the 3rd level, you have to decrease the time into which the address 
pulse is made to divide. 

[0051] It becomes possible to increase the number of a maintenance pulse to the conventional technology, and for this 
to increase visibility and contrast by about 50% with reference to the table of drawing 10 . Furthermore, it has less 
dispersion that the weight of a sub scan is not proportional to the number of a pulse than the conventional technology 
and the 1st method. 

[0052] By the 3rd method of enforcing the method of this invention, the panel which has coplane structure, i.e., the 
panel containing two line electrodes, is used. Such adaptation is shown in drawing 13 . 
[0053] The 4th method of enforcing the method of this invention aims at making the visibility of PDP increase. 
Drawin g 14 shows the maintenance signal which has six level used so that addressing may be carried out for every 
group of eight lines. The 1st or 4th level (LI or L4) is equivalent to level which was mentioned above. The 5th and 6th 
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level (L5 and L6) is added after the 4th level L4, The only purpose of the 5th and 6th level (L5 and L6) is adding two 
maintenance electric discharge to each cycle. This 4th addressing mode is shown in draw in g 1 5 on the whole. 
[0054] When [ which is PDP 560 lines ] 10 times of sub scans are used and a picture is refreshed on the frequency of 
50Hz as an example, carrying out addressing for every group of eight lines means that the maximum duration of a 
maintenance cycle is 28.5 microseconds. The 1st level of the duration for about 2.4 microseconds, the 2nd level of the 
duration for about 5.7 microseconds, the 3rd level of the duration for about 13.2 microseconds, and the 4th of the 
duration for about 1.8 microseconds or the 6th level is used, and the transition section T takes about 0.3 microseconds, 
respectively. Probably, as for the front shell shown in drawing 10 , and this contractor, it turns out that the number of 
times of electric discharge, i.e., visibility, is increased by 50% compared with the 1st method. Furthermore, it has less 
dispersion that the weight of a sub scan is not proportional to the number of a pulse than the 1st method, 
[0055] It is suitable for address electric discharge to be put on the 3rd level so that the number of times of the 
maximum of maintenance electric discharge may be obtained about each sub scan. It is also possible to put an address 
pulse on the 5th level. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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«ai^>*^u;^, ri^^^'JU:^. Ro*t kL'j:^>'n*jI' 
;^*imi$ns*wm-^*?f«s«:^Sii><c < i 1 o 

ii>fe < t *> 2 o<D?f ©«s*it-^ccf^jrasn. T K 

Jl/j^ fr*|SI^CC6i 1 ootf (D«l}^fi-^A:fr:f Ccf=f3!ni3 n. lit 
CO 0 2 4 } :7"^ 5 ^ymgti 

[0 0 2 5 3 ^^^tf i'il'K:o^40(DU^;l/^^ffi 

(CP DP CD^R^S ^t^Sn $ -If ^> C <b pj#g i -5) . 
C 0 0 2 6 ] :4^^m<D:^m<0 1 ooHSS^-C^, i^J^^ 
■^t3:M^m5S:C;fm6<DU-<>iU^^<^. ^4. 05. 

«0l(D^E«:>Pttc;;o, 02. 04. 2^o'06(Du-<j1/ 
«02C>^J£tCj^fc;;T-5. 05 2ac/06(DU-<;i/^iI^jn 

C 0 0 2 7 ] ®>^lp]5^cD&^^&1f T/;^^ ^» XCO^f^ 

CO 0 2 8 ] :*:|%B^tiM«:. A C^O >''^ 7' 

^^>'^•^;^cc^O. ige^'^x-^T^^ j^^^h'^n-^^ju 
2o<Dtf©)^M-^fc^djn$n. T K ^x^^•;^;:^»|^lB# 
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3 -a- s K^EHi T cc J: o r il> 

^S:< ife01*i604*r<DU'<JU^^^JgSSft-^-C* 
-ar, 01©U^;U©iS:<'f^«:02CDU-<;U*5j^*, 0 
2©U'-<;KOii:<'f^fC03<DU'-^Jl/*5i|^#. 

t*0i©u-^JKc<!tj!jn$n, m^j^)\^7s\tm2(ou-<}v 

Co 0 2 9 ] 

10 *^«<:^$n^r*6^, 

C0 0 3 0 ] 5 >>/^i^- h^^-r-si^? j^dT^ccii^ 

K^^T6Hl©PDPtC>Pt]t;T^» M 
w:. :$:%B^©5J4B>g^^M«:ufie^mfi«:)i?tC':*:^B^cD^ 

^ i m^.^ B>g 6 *i T -5 /c 8?) 6c. i; ^#6^?^s/c-r 

20 [0 0 3 1 ] ^^J^IItft-S01CD:^tiS7 7!;MS 
CO 0 3 2 ] S7(i. ^^a^Oc^ffiSn^igSbft-^^^ 

tfii-^sY 1 ite^E:raT(cj:or^^sn-50 

1 35^604 (DU-cjU (L17!;ML4) ^^0*tf$^-^*^ 
e^SfiS^n-So 0 1 ©U-^^l/L 1 <Df^«:02 CDU-^JUL 
2*5;^:^. )^t/i-C03OU'^j|/L 3 i04O[)U"^;UL4 
^O^'01©U^;bL l^;05,1^t-^e.n-2)„ 01 i 
03©lx-<;W3:. C^ilxta: 1 6 0 7!»^2 2 0 VcDr^CDIs] D 
01 ©^BEU-c;l/tcStit.-rSa 02i04CDU-^;Wi. 
30 m^\t- 1 6 0 7!;M- 2 2 0 V(Dr^<D|^ID02 CD^U 

[0 0 3 3} PDP(D-feJbC^:*->3j--7 3-lfSJ:^m(lt 

>'^•;^^ I P. ?^^.'^v^;:<E P. S.O*t K uxvnvu^^a P 
j&^tfm-^fc-^jtinsti^o ^g|>'>*Ji/;^ I PW0i(OL'^;i/ 
L Um^JO$n^>„ m*/N-;UXEPSi02©U-^JUL2 
tc#^JD3n^„ r }rU:^^'^}VXAPumyL\tm3(0\y^ 
;i/L3^#tti3ns. 

[0 0 3 4] ^Kt-^ s X i ttr K a p tci^i^ 

5 t\fc—TS:(0^ :^ i^^^JVX M P 
40 [ 0 0 3 5 ] 3 -:>0^?i-2> U^^KD^^fi^Sn-S^NVl/^fiD 

tco#«^lt>'^vu;^ I PSafm^^^v^;:^EP©Jffi^B$fa 
TKUy^/N*JU;^AP©<a!^*ltJEjD-r5Ci*5nT||gi 
50 JtcS. 
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CO 0 3 6 } I 0m<O1f':^^=^^>4:^ 

m(Om^-Vtit. 4. 8 M sr^^/^•J^;^^:WT^ 1 . 9u 
C 0 0 3 7 ] ^m^^Ji'^ I PcDiffim^^it?JnT'5C i 

C 0 0 3 8 ] S 8 ^i. ^fmSY 4 > Y 5 i^iJ^^X 6 (D 

Y4. SYS. J^<>'SX6«tfm@Y4. Y5i^m@ 

S X 6 SlO^ SY5-SX6«i2;l/F*3K:*S Sfi^f Cj* 

CO 0 3 9 ] B#^T 1 tCM-:>r-teJb«^>Xl3::t ^'t^Jig 
tcab^, B#^T2-C4i, tfY4. Y 5 >Sr^tf 8 ?f(D^;l' 
-^•{J. -ecD8tfO-b^UC^Snfc;^/X^fig|3-{±5^ 

-5. ^r^T 3-Cl3:8tfCDy;U-^t3:Sgi^A^^cO?^5 30 

^n-s, B#r^T4rii, m*>'^•;^x^mlcDTF^x/^ 

1 . 5 7!j^2 ju s (DB^r^^cM-2>^®JSIcm®H3&3f#e> 

n-5ct^cc-r^>. ^r^T5-c«. ?fY i t^sy 3 *iiSi^ 
urr Ku;^ti5£3n^. B^ralTsr^. tfY4(D-trJu 
*sr KuxtBS^n-s. m-^sx6 3^>^I^JB#-7;3^^^^•;^x 

€:W^-SO-C. tfY4 i?iJX6 iO^,-=?.;cS*^n/c-feJl/ 

'fe;Hi^:7(7)S*-C^S, B^r^T7t?mfY5 0-fe 40 
W$3^£l^(7>-C. tfY 5 i^ijxe <ha)3^.«#.:cS*^n/c-fe;l/ 
^, ■te;H3:^>tmtC$nSo B$^T8-rmfY6 7^^ 

CO 04 0 ] ^il^«m3©u-<jKOffiIK:'7;^i?/>.vi/;:^ 50 
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F*q-cr FUX^N-;U:^;!>5^G'5i*if#j|feS;&5g^W*St'^. 
cDr, r Fux^N-jL';^?:^j®jSt«iSffij^«:S<c<h«$? 

CO 0 4 n ^9^, m^^sm 1 ©p DPtc^^jt^rsp 

DPcDtfmfiil^{c*2>m-^'0<i: OJ^f^&^J'jr^^r/'n-r, ^ 
^ly Ft?mmm^^^^SC<b3&5oIfiBr*SC<b«Cgl 

c 0 0 4 2 ] s 1 0 liCTv^-rmt. 4?f<Dyji'--/^^ffl 

mt. 1 0[pI©t^:/X=1--r>^^ffiL.*gt#5 OiS^cDy 

7 u •y>'^ hrs 6 oo^'O^wrs^^'^^i'tc^ 

4tfCDi^^l/-:7'mcr Fb •;/^^>i/r2>Se5fc^«^5ti]iit^ 

{^■r ^ c i <b s . 

C0 04 3 ]^A^6. -^-<t5'JKD^gt©0tS[tJ. PDP 
<D±X<D^-(>^r Fu:^?^^'C^^J:^>i£:'^i^cC^^ 

mv-^^ ji'(Dmmt^-:^:^ + > -r ^ fatxccm.^ 

C 0 0 4 4 ] ±ai$nfcj: A^iT(D^}\^--:fm<Dr 

_hai(D^tC7n$n^>fi«I-etJ 6 8 : l(DS^=i>h^ 
CO 0 4 5 ] :$:^H^^^T^.|^1cD:^«. 2 0 00 
L . — 4 CD - ^ T F u v > StJ^^fe 

SS&=J>h^XF{S2miif<i:^J:S. 

[00461^1 (D-fsmt^. ^wmtmssomm^m 



u 

mo-cmm^ti^. mi i cc i oonjsw^m-r. mi 
®m#^si 0 1 ^tm^m^^m^, m2<om^^ 
SI 0 2 (a—«<Dm5fe-'^•J^>;E post's. m3<Dm^^ 
^si 0 3«— 3iomai/N-^u;^ I p^m^, m4<om-^ 

Tjmm^<om-^^^ ( i o i 7!^m i o 4 > «Mfc. 

^^l'®ig!»«fcO;A:*l»M?gSfeOi7a-./i'fs-^Hs yn c 

(om-^^m^ct i>ajm'c$>^c <titmn\(Dmm'c^ 
po^n-ccjPtfD-r ^m— -5 C i fe-sj^r * 

C 0 0 4 7 ] tf !|g«b!HiSS 1 0 5 ti. :^ 1 Jb^m4 <D^^ 
^ ( 1 0 1 7!;M1 0 4) 7&ii5>m:^?n/cm-^<b. ix->!r 

tfft-^S Y i ^nm^Y i ^it-2>» 1 0 5 

-'I'^^IP. ?^^/>'JU:^EP. X^xr y u:^^^}U:^AP^ 

miRr^Ti-a^miR^m^-^t^. &?f«gsfc(5igs i o 5 
«M«: r :^ D ^^isjR^^d^ ^intf^ tifcmn^mmm^ 
^»^^'r^►T:^p^^I5Issi, tfft-^s y i ^{^x.^/c6{) 

CO 04 8 ] mmwjm^i otss. m^o^^^i 04 

r^^p^^lR^S^^;^. -ecDT Ku;^>'A*juxA P«-^ 
;^i7/^•;^x^AJ:;^>. ^mmWi^^ l 0 7 ictM^^f^m-^ s 
X i ^ill'5J;^r:M3^iS!R^|g:«:j:ortB;^$n/cm 

f#fi^tf^^3n^i: ^ ^'O i^lt-^H sync ^^fi 
i'^A^^:^-r2 0tf$Br^>So 3^J-bU^d?U, ^^E(Dtf 

C 0 0 4 9 ] ±m<om 1 07^fife«fie3fe^ffl5*%#TS 



C7) 1^532 00 1 -2 96 83 6 

12 

[0 0 5 0 ] :^^Hj;Sr||jfeT5m2cD7^-C{i, Ml 2 

5 0 H z CDi^^g^l^-CiiJlfe^ ';r7U-yi^^$n^560^ 
10 T^ci«. iKIJ#1^--i'^>'KDS:;*;i^B$r^{3:2 1.4 m 

s-c^^ct^mm-r^. m2. a u s(Dmmmf^<om 

ICDU-^JI/. ^5. 8 M s <7:>;^i^8^!FrHlC)m2cDU-<:;U. 
$^310. 2 M s<D;Si^B#r^com3cDU'^JU. $^1 . 8 m 
s(^i^B#rBlcDm4<DL'-^Jb*J^ffl$n, lte^Era1T4i 

-en-enj^ o . 3ms a^^^ s„ m 3 (d \y^}V(om^nm 

c 0 0 5 1 ] ^ 1 0 ©a^#MT^Jc. mm^<}\^:^(Dm 

cc. -tf-:/ X + > (t:***^ i ^ ;^ tD{® tb^ L ncc » c 
iii. fi£^^^^^S:^>'mlO:^^£J;0S^e.o^;^)5^/J:t.. 
C 0 0 5 2 ] ^^HJ(Z):)7fi^^|^-r2.||3 (DysmT{:Si. 

^©^jt^WT^^'^*^;!/. o$ 0 2•^o^)^fm^^^^f>'^" 
c 0 0 5 3 ] :^mB^<Dym^mm-r^mA(D:^mit, p 

DPcD^a/S^^i^^-i^^Ci^ge^Ji'T'S, 0I4« 

e-^oi^'-^ji^mr^m^m^^nk-r. mi7bm.m4<D 

30 (L 17!;ML4) tiJii^SnfcJ: ^ U^jbCCSt 

CDU-c;UL4CDfatCia)3D$n^. II5&0*II^6©U-<:;U 
(L5RO'L6) ©ni— cr>@fi«JttS-y--/47;UK:2-:><D«l 

^fiJcm^riE^ra-r^ci-f^s. SI 5«:c©m4©TK 
[0 054] 0l|iOr, 1 01sl©-t^'?*>^+i'>*iseffl 

0. 5 0Hz<D^i6!SS:-C®^Jo!>syr?U'-yi^a.$n'55 6 
0 ^ 'T^P DP©tS-&. 8^f<O^Jly'-'':rm^T l^U'yZy 
>4^rSCiWiM^t^-r4/Jl/CD«A!K^IUI*S2 8. 5 

40 M s-C*SC<t«:S^f i(^2. 4MS©«m^racD 
HI U^Jl/i. #5)5, 7iu s<3r)«li^ra<D®2CDU-^Jl' 

<b. mi 3, 2 us<Dmmm'n<Dm3<ou-<jv^^ m 

1. 8 M s<D*aiKB^fa©l547^MH60[>U-^JUAi^ffi3 

n, ite^EKTt^n-eni^o. sms^^jjps. mi o 

CO 0 5 5 ] r Ku:^fifem«. «if:3^x+-fr>(coi»r 
50 *l^fiSt«<D«:^:lsI!K3&i$f6nsJ:5SI305U'<ju«:ig3iP 
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(Sin :i^m^^^u-ti>m&<Dm^m-r^'c^i>. 
[013] ^^H^^^ss-r^fte©:^^tcj:^-7'^x-77" 

-f X :7' u ^ coigSbm-^^^TSr* ^ . 
[014] :*:^B^^IISS-r^fte(?:):^?£tcJ:67-^Xvf^ 
^ X 7' u -r ;uom€KffiolEftfi-^?:^T0t»$) -£> , 
[015] :*:^?g^llSfe-r^ffe©:^-S^<fc^:7*^X-7 7^ 

[tgp-^cDgJiB^] 

101, 102, 103, 104 m^SfeS 
1 0 5 IgSSiIsISS 
106 tfi^-^>'9- 
1 0 7 ^JlgS&lsiSS 
1 0 8 ^J-iz U ^ ^ 
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